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SUMMARY · During the treatment of puerperal sepsis, a 26-year-old patient developed infectious
thrombophlebitis of the left axillary vein and subclavian vein caused by Staphylococcus aureus. Eigh-
teen days from completion of antibiotic therapy, the patient presented with perimyocarditis, left ven-
tricular incompetence, and high levels of circulating immunocomplexes. The course of the disease
suggested immunomediated perimyocarditis as a reaction to bacterial infection. After nine-month
follow-up, spontaneous normalization of the ejection fraction occurred.
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Introduction
Multiple infective agents have been associated with
myocarditis. The most common cause of myocarditis is
Coxsackie B virus infection, whereas bacteria are less fre-
quently identified. In predisposed individuals, the infec-
tive agent induces adverse immune response that persists
despite the infective agent eradication1-3.
Presentation is made of a female patient with throm-
bophlebitis induced by Staphylococcus aureus, complicated
by immunomediated perimyocarditis.
Case Report
A 26-year-old pregnant woman underwent cesarean
section for breech presentation of the fetus. The patient
had previously only suffered from hay fever. Forty-eight
hours after the parturition, she developed puerperal sep-
sis (Streptococcus viridans). The disease was complicated by
disseminated intravascular coagulation with severe metr-
orrhagia that required histerectomy. Upon the completion
of penicillin therapy, the patient was discharged from the
hospital. Two days later, she presented to the department
for infectious thrombophlebitis of the left axillary vein and
subclavian vein, where a venous catheter was inserted.
Physical examination performed on admission showed
febrility (38˚C), sinus tachycardia (110/min), and pericar-
dial friction rub. Blood pressure was 110/70 mm Hg,
while ECG showed a T wave inversion in precordial leads.
The diagnosis was verified by phleboscintigraphy and
chest computed tomography (CT). Ultrasonic cardiogra-
phy revealed a left ventricle ejection fraction (EF) of 59%
(normal >60%) and minor pericardial effusion without any
inflow impairments. Laboratory findings: erythrocyte
sedimentation rate (ESR) 103 mm/h; leukocytes
10.1x109/L; antistreptolysin O (ASO) titer 80 IU/l; and
antistaphylococcal antibodies (ASA) 2.0 IU/l (normal <2).
Staphylococcus aureus was isolated from the blood culture.
Heparin and vancomycin therapy resulted in clinical and
laboratory improvement, and the treatment was contin-
ued with warfarin on an outpatient basis. The patient
presented again after 18 days for pericardial tamponade,
with a prothrombin time (PT) of 27%. An amount of
2000 ml of serohemorrhagic sterile fluid was evacuated by
pericardiocentesis. Subsequent ultrasonic cardiography
showed a residual pericardial effusion, diffuse hypokine-
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sia of the left ventricle with EF decline to 33%, and bila-
teral pleural effusion. During the subsequent course of di-
sease, the patient was afebrile, with persistent sinus tachy-
cardia of 120-130/min and protodiastolic gallop. ESR was
30 mm/h, and leukocytes were normal. The repeated ASA
test was negative, and so were antinuclear antibodies, anti-
ds DNA, antibodies to cardiac muscle and lupus antico-
agulant, and antibodies to Coxsackie B virus. High levels
of circulating immunocomplexes (CIC) of 480 mg/l (nor-
mal <180 mg/l) were recorded immediately after pericar-
dial tamponade (Fig. 1), which gradually normalized over
the next three months. The patient was submitted to ex-
pectative follow-up, with discontinuation of warfarin
therapy. No elements of infection were observed during
the further course. The reduced exercise tolerance gradu-
ally improved with EF increase, and the myocardial func-
tion reached normal level with EF of 60% nine months
after the cesarean section.
ing on day 18 upon the completion of antibiotic therapy,
with overt signs of perimyocarditis, high CIC values, and
EF decline. The finding of ultrasonic cardiography indi-
cated that at the moment, the myocardial lesion predomi-
nantly involved the left ventricle, which led to the left
ventricular incompetence with bilateral transitory pleural
effusion. The second, prolonged phase, characterized by
the absence of any signs of bacterial infection, and by clini-
cal and laboratory improvement, suggested an immune
response to the initial bacterial infective agent. Pericar-
dial tamponade coincided with therapeutically optimal
PT in the presence of persisting pericarditis (locus minoris
resistentiae).
Consistent with our observations, Miller and Wit-
ham4 have described four patients with pleuropericardi-
tis after the treatment for Staphylococcus aureus sepsis.They
emphasize a prolonged febrile period after successful tre-
atment. The second phase of polyserositis was an immu-
nomediated reaction. The report by Hingirani et al.5 is
quite interesting as well. They present a patient with
thrombophlebitis of axillary and subclavian veins accom-
panied by immunomediated myocarditis. As no infective
agent was identified, they postulated it to be Coxsackie
B virus!
Waldvogel6 has confirmed that sustained intravascu-
lar infections are associated with the development of rheu-
matoid factor, cryoglobulins and circulating immune com-
plexes. It has been suggested that CIC can be detected in
50% of patients with Staphylococcus aureus endocarditis.
According to Rotresen7, inflammation may be sustained
upon eradication of staphylococcal infection by the action
of bacterial fragments and their products (endotoxins, exo-
toxins and peptidoglycans), which may lead to the forma-
tion and accumulation of CIC deposits in predisposed
individuals. This stimulates and maintains the second,
postinfection stage of inflammation. Rotresen has estab-
lished the process from staphylococcal arthritis, but the
same biological pathway is also present in other organs
and with other agents. Similarly, Diaz and Collazos8 have
described a case of autoimmunomediated perimyocarditis
triggered by cardiac infection with Chlamydia psittaci, and
concluded that it was immune response to chlamydial heat
shock protein. After eradication of the agent, the patient
was asymptomatic, however, four months later he suffered
heart failure that was compensated with conventional the-
rapy. This case is similar to our patient, who developed
heart failure after eradication of the infective agent and
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Fig. 1. Relation of ejection fraction (EF) and circulating immuno-
complexes (CIC) during the postinfection period of immunomediated
perimyocarditis.
Discussion
The course of disease in this patient proceeded in two
phases. The first phase included infectious MRSA throm-
bophlebitis with possible dissemination to the pericar-
dium, followed by the second, noninfectious phase, start-
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Accordingly, we believe that our patient developed
immunomediated perimyocarditis secondary to the suc-
cessfully treated staphylococcal infection. Perimyocarditis
could not be verified by myocardial biopsy, because the
exhausted patient refused the procedure. We are inclined
to join the authors who do not consider the biopsy proce-
dure indispensable for the diagnosis, since reliable find-
ings are known to be obtained in not more than 19% of
biopsy specimens1,9. An absolute indication for myocar-
dial biopsy is monitoring of a transplanted heart1.
During the second phase of the disease, the patient
was expectatively followed up, as previous experience with
this type of myocarditis did not show any major benefit
from immunosuppressive therapy10. According to the ul-
trasonic cardiography findings, the course of disease sug-
gested EF normalization in spite of persisting intolerance
of major physical strain.
The case presented calls for further studies of the pa-
thogenesis of the myocardial lesion during and after a suc-
cessfully treated bacterial infection, with simultaneous
monitoring of immunologic parameters.
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Saæetak
IMUNOPOSREDOVANI PERIMIOKARDITIS NAKON STAFILOKOKNOG TROMBOFLEBITISA
T. ©u¹koviÊ i D. VukiËeviÊ-Baudoin
Tijekom lijeËenja zbog puerperalne sepse 26-godi¹nja bolesnica oboljela je od infektivnog tromboflebitisa lijeve aksilarne
i subklavijske vene izazvanog uzroËnikom Staphylococcus aureus. Osamnaest dana nakon zavr¹etka antibiotske terapije pojavio
se perimiokarditis, popu¹tanje lijevog srca i visoke vrijednosti serumskih cirkulirajuÊih imunokompleksa. Tijek bolesti upuÊivao
je na imunoposredovani perimiokarditis kao reakcije na bakterijsku infekciju. Nakon 9 mjeseci praÊenja nastupila je normalizacija
ejekcijske frakcije.
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